CHAPTER XI
QUANTITATIVE ANALYSIS OF SUBSTITUENT GROUPS
it will seldom be necessary in this course to resort to methods
of ultimate analysis, and it is for this reason that combustion
methods for carbon, hydrogen, and nitrogen are omitted from this
chapter. This is true also of the Carius determination for halogens
and the fusion methods for sulfur, arsenic, and phosphorus.
In dealing with compounds of unusual difficulty, the methods of
ultimate analysis may have to be employed, but under such cir-
cumstances the student is directed to other sources l where direc-
tions will be found in more detail than would be justifiable here.
Several of the qualitative methods and particularly the esti-
mation of certain reactive groups, however, are of considerable
value in connection with identification work, not merely in the
first stages of an analysis but also in connection with confirmatory
tests when the preparation of derivatives is not feasible. More-
over, a considerable number of such tests involve simple volumetric
methods and require comparatively little time when the standard-
ized solutions are available. Some of the more adaptable methods
are, therefore, given here but the student is encouraged to become
familiar ^ith more advanced treatments of the subject2 that will
supply a greater variety of methods together with valuable refer-
ences to the original articles.
Determination of Nitrogen by the Kjeldahl Method.—Most
organic compounds in which nitrogen is present in non-oxidized
form are decomposed when digested with sulfuric acid with the
resultant formation of ammonium sulfate. The ammonia may
1	Weyl, Meyer, Lassar-Cohn, etc.    Some of the more elementary labor-
atory manuals give excellent treatments of the subject.    This is true especially
of Gattermann's Practical Organic Chemistry, Noyes7 Organic Chemistry for
the Laboratory, and Fisher's Laboratory Manual of Organic Chemistr\r.
2	For references, see the end of this chapter.
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